Introduction
Autism spectrum disorder (ASD) is a relatively common neurodevelopmental disorder associated with signi icant behavioral features [1] . Epilepsy, seizures and/or epileptiform activity on electroencephalography (EEG) are common comorbidities in children with ASD con irming the neurobiologic nature of the disorder [2] . Seizures may be provoked or have a worsened control by the co-administration of classical antipsychotics that are often used to help control associated behavioral abnormalities in autistic children [3] . Aripiprazole (trade names Zolinda or Abilify) is a unique atypical antipsychotic medication that is gaining popularity for use in children with autism spectrum disorder to treat associated behavioral features [4] . It is a partial dopamine D [2] , serotonin 5-hydroxytryptamine (1A) receptor agonist,
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Seizure provocation or worsening seizure control is not uncommon following the introduction of Aripiprazole in autistic children with controlled epilepsy. Although the risk is low, parents should be warned and advised on what to do, particularly in the fi rst month of therapy. and 5-hydroxytryptamine (2A) receptor antagonist. It is also effective in treating abnormal behavior associated with a number of other childhood psychiatric disorders, including schizophrenia, bipolar disorder, and other behavioral problems [4] . Aripiprazole has a safer drug pro ile compared with other antipsychotic medications, such as haloperidol or respiridone, with regard to its effect on weight, glucose tolerance, prolactin level, cardiac conduction, and most importantly epilepsy [5] . It is not typically associated with an increased risk of seizure provocation such as the other antipsychotics. The most common neurological adverse effects include headache, agitation, insomnia, sleepiness, and extrapyramidal symptoms, speci ically dystonia, parkinsonism, akathisia, and dyskinesia. Seizures have been very rarely reported [6] . https://doi.org/10.29328/journal.japch.1001009
In this paper I present our experience with seizure provocation or worsening seizure control in children with autism spectrum disorder and epilepsy who are placed on Aripiprazole.
Methods
A series of consecutive children with autism spectrum disorder and comorbid epilepsy treated with Aripiprazole were identi ied prospectively over a 3-year period ending the 1 st of July, 2018. Patients were identi ied through referrals to the pediatric neurology services at King Abdulaziz University Hospital (KAUH) and the Saudi German Hospital (SGH), Jeddah, Saudi Arabia. Both are multispecialty adult and pediatric hospitals providing tertiary medical care for a regional population of western Saudi Arabia. The author covers the pediatric neurology services in both institutions.
Patients receiving Aripiprazole as the only antipsychotic for treating abnormal behavior and aggression were included. Aripiprazole initial dose was not to exceed 5 mg/day or 0.5 mg/kg/day. The dose was doubled every month until the minimum effective dose was reached (parental satisfaction with improved behavior using a checklist) or up to a maximum dose of 15 mg/day. The risk of drug-induced seizures was explained to all parents as very small based on the available literature. Monthly follow up by one pediatric neurologist was performed to document the outcome. Minimum follow-up duration of 6 months was required to be included in the study. Seizure diaries were used to document seizure control. If patient's seizures were controlled for at least 6 months before initiating Aripiprazole and then developed within the irst 4 weeks following its introduction, it is considered seizure "provocation". The treating physician should have documented this during a hospital or clinic visits. Seizure "worsening" was de ined as increased seizures by at least 50% in duration or frequency, or occurrence of status epilepticus unrelated to an identi iable trigger or illness within the irst 4 weeks of introducing Aripiprazole. Clinical course and outcome data were collected on follow-up visit or hospitalization records if required.
Results
During the study period, 56 autistic children with comorbid epilepsy were placed on Aripiprazole. Their epilepsy was controlled on 1-2 antiepileptic drugs. Most children (59%) were completely seizure free for at least 6 months before introducing Aripiprazole. The remaining patients had rather infrequent seizures, and none had daily attacks. The most commonly used AEDs were Levitiracetam, Valproic acid, carbamazepine, and topiramate. Partial seizures were the most common type of seizures in these children (41/56). The etiology in these children was not known and none had symptomatic brain abnormalities. Brain MRI was normal or showed non-speci ic changes in all children. EEG revealed focal epileptiform discharges in 86%, most commonly temporal or frontal.
Before starting Aripiprazole, most children (73%) were tried on other antipsychotics with no response or with excessive side effects, most commonly sedation. This resulted in drug weaning and placement on Aripiprazole. The initial Aripiprazole dose was 5 mg in all patients. Follow up ranged between 5-8 months (mean 6.9). A total of 5 (9%) children developed seizure provocation (3/5) or worsening seizure control (2/5) following the introduction of Aripiprazole (Table 1 ). There were 3 males and 2 females with ages ranging between 6-11.5 years (mean 8.5). Three of these children had a previous history of seizure worsening to other antipsychotic drugs (respiridone in 2 and haloperidol in 1). One of the children with seizure provocation developed status epilepticus 5 days after introducing Aripiprazole that required intensive care admission. The drug was stopped in all 5 children with no long-term effects on their seizure control.
Discussion
The patients described herein con irm that Aripiprazolerelated seizure provocation or worsening in children with autism spectrum disorder and comorbid epilepsy is more common than once recognized [7] . This is true even if the seizures were well controlled as noted in our study patients. Although the risk is low (9%), it can be signi icant as one of our patients developed status epilepticus that required a brief intensive care admission. Parents should be warned about this risk and advised on what to do, particularly during the irst month of therapy. It is theoretically possible that this risk is even higher in patients with poorly controlled seizures. However, this requires additional study. This risk is of a signi icant concern because of the inherit risk of epilepsy in children with autism spectrum disorder, particularly as they advance in age [8] .
We used a small initial dose and titrated Aripiprazole very slowly. It is possible that higher initial doses or faster titration may be associated with higher risk. This is suggested recently in a reported case of a 3 year old child who accidentally ingested 30 mg of Aripiprazole and developed subsequent seizures [6] . Further study of this issue is needed using larger patient populations and preferably multicenter studies to help look for signi icant associations. For example, we found that children with a previous history of seizure worsening to other antipsychotic drugs, which are known to be pro-convulsive [9] , were at higher seizure risk following the introduction of Aripiprazole. Our sample was too small to identify statistically signi icant associations. However, we advice more caution is needed in these children. 
